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Abstract. -The neutron diffraction, the electric resistivity and the magnetic measurements were carried out on a newly found ternary compound, DyMnGa, having a cubic C15 crystal. The random distribution of Mn and Ga atoms in one site of the C15 crystal is associated to the spin glass state of the sample which is found below its spin glass temperature of 40 K.
A series of the new ternary compounds, RMnGa (R: rare earth metals) having a high symmetry crystal structure, a cubic Laves phase, C15, was found to exist [I] . The measurements of the magnetic susceptibility, p, and the electrical resistivity, X, showed spin glass behaviours in some of these compounds [I] . In this report, measurements of the neutron diffraction as well as p and x on one of the series, DyMnGa, were carried out. Samples were prepared by fusing the constituent metals in an argon-furnace under an argon atmosphere. Purity of original metals was 99.9 % for Dy, 99.99 % for Mn and 99.9999 % for Ga respectively.
The sample was shown to be nearly of a single phase and to have a cubic C15 structure by powder X-ray diffraction. However, a few weak extra X-ray peaks were present.
In figure 1 , diagrams of neutron diffraction of the sample at 4.2 K and at 150 K are shown. The experiment was carried out at the neutron multicounter facility, ILL Grenoble. The wave length of neutron was 2.515 A. No change in the diffraction diagrams was observed, at both temperatures, with no sign of a long range order of magnetic moments. Therefore, all peaks are the nuclear ones. We tried to determine the distribution of the three atoms of the compound in the two different sites of the crystal, by fitting the intensities of these nuclear peaks. Dy atoms were found to occupy the 8a sites of the C15 structure, while Mn and Ga atoms to occupy randomly the 16d sites. The determination is expected to be accurate because the nuclear scattering amplitudes of the three atoms are largely different including their signs.
In figure 2 , the electrical resistivity, p, of the sample was plotted as the function of the temperature, T. The measurement was in the temperature range from 4.2 K to 300 K. The sample rod with its dimension of 1 x 1 x lo3 mm cut from an ingot was used for the measurement. Large value of p, being more than 200 pRcm at the room temperature, may be due to the positional disorder of atoms in the crystal inferred by the neutron diffraction. As seen in figure 2, p con- tinues to increase as the decrease of T with no sign of its slope change due to a magnetic order.
In figure 3 surements were done by the Faraday method during warming process of the sample from 4.2 K to the room temperature. x of the sample cooled to 4.2 K without a magnetic field (the zero-field cooling sample) and that of the sample cooled to 4.2 K with an application of a magnetic field of 3 kOe (the field cooling sample) were found to have a notable difference; the former show a maximum at 40 K, while the latter continues to increase greatly down to 4.2 K. Above 40 K, x of both samples nearly agree each other, and the Curie-Weiss law is obeyed. The paramagnetic Curie temperature of the compound was found to be 18 K. From the constant of the Curie-Weiss law, the magnetic moment of Mn atoms was found to be 3 p~ on the assumption of full magnetic moment of D~~+ , 10.6 p~, for Dy atoms. Hindrance of the paramagnetic state of a zerefield cooling sample below 40 K, with no sign of long range magnetic order evidenced by neutron diffraction, is hence understood to be due to a condensation of a spin glass state due to random spin interactions between magnetic atoms in random distributions. The temperature of the maximum of x of the zero-field cooling sample is taken to be the spin glass temperature, T,, being equal to 40 K for the present sample.
In a spin glass state, a large number of states with different arrangements of magnetic moments, in the sense of the thermodynamics, are degenerate with their magnetic interaction energy nearly equal to each other [2] . Therefore, an application of small magnetic field can easily realize a state of an arrangement of magnetic moments having a net magnetization to gain the magnetic potential energy. Hence, the rapid increase of x of a field cooling sample below 40 K can be understood.
Finally in figure 4 , the magnetization of the field cooling sample and that of the zero-field cooling sample at 4.2 K are shown as the function of the strength of an applied magnetic field. For the field cooling sample, a remanent magnetization is seen in the hysteresis of. its magnetization curve, while the zer+field cooling sample has none. The appearance of a large remanent magnetization is in accordance to the ferromagnetic nature of the sample evidenced from the positive paramagnetic Curie temperature. In addition, easy realization of the state with a remanent magnetization by the application of only a small magnetic field characterizes a feature of the spin glass with ferromagnetic interactions of the present sample. 
